Background: Peeling is a method of exfoliation. This type of treatment is carried out to completely or partially remove layers of the epidermis. With this treatment, it is possible to get rid of cosmetic defects or superficial lesions. The most common indications for performing peeling include, among others, the renewal of aging skin, the alleviation of pigmentary changes, and the leveling of acne scars. Aim of the study: To evaluate the influence of cavitation peeling and diamond microdermabrasion on skin parameters such as skin structure, sebum level, dead skin level, size of sebaceous gland leaks, and degree of skin hydration. Material and methods: a group of 10 women between the ages of 21 and 24 participated in this research. They underwent a treatment of cavitation peeling and diamond microdermabrasion. The skin analyzer, Beauty of Science's Nati Analizer, was used to evaluate particular skin parameters. Results: The skin structure after both treatments is correct and the results have changed slightly. The skin of patients before the treatments was characterized by a tendency toward greasiness. after the treatments, the skin adopts the parameters of dry skin. In the case of hydration measurements for the T and u zones after the treatments, the values increase, but are still incorrect. after the cavitation peeling, the epidermis peels off in small amounts, whereas microdermabrasion provokes the skin to excessive exfoliation. The results obtained indicate that both treatments favorably reduce the width of the sebaceous glands. Conclusions: Cavitation peeling and diamond microdermabrasion improve the functioning of oily and mixed skin. The results obtained indicate stimulation and provocation of the skin to an intensified level of reconstruction of the epidermis and dermis. Cavitation peeling adeptly cleanses the skin of its cover of older epidermis while microdermabrasion intensifies the skin regeneration processes.
Background
Peeling is a method of exfoliation. The essence of the treatment is the complete or partial removal of layers of the epidermis in order to get rid of cosmetic defects or superficial lesions. Peels make the skin soft and its surface smooth, but consequently, it also becomes more sensitive to the effects of mechanical, thermal, and chemical factors [1] . Cavitation peeling and diamond microdermabrasion belong under the category of mechanical surface peelings; they are safe and they feature a low percentage of complications. This undoubtedly influences their high popularity, especially among customers of beauty salons. exfoliation during this type of treatment involves only the epidermis, therefore the risk of scars is small. undoubt-edly, the great advantage of surface peels is that they do not cause the skin to change in ways which could serve to exclude the patient from everyday life. In the case of cavitation peeling and diamond microdermabrasion, the coloring of the skin or skin type (according to fitzpatrick's classification) is also irrelevant [2] . The most common indications for peeling are the renewal of aging skin, the alleviation of pigmented lesions, the removal of the harmful effects of ultraviolet rays (uV), and the reduction of acne scars [1] .
Cavitation peeling works superficially as it is a type of mechanical peeling. This method involves the use of ultrasounds to stimulate cavitation. During this treatment, the skin becomes temporarily reduced in pressure and gas bubbles form which, by breaking, release large www.medicalsciencepulse.com amounts of energy, thus detaching dead cells from the corneum layer [3] . Diamond microdermabrasion consists of mechanical exfoliation of the superficial layers of the epidermis using a head coated with diamond microcrystals. The epidermis is removed layer by layer until the desired level of exfoliation is obtained [4] .
The study determined the effects of mechanical peels on selected skin parameters. Expected benefits include the exfoliation of cosmetic defects, the improvement of oily and combination skin function, the reduction of sebaceous secretion, lightening of any hyperpigmentation, smoothing of keratinized epidermis, stimulation and enhancement of epidermis and dermis reconstruction, and an overall improvement of skin structure.
Aim of the study
The objective is to evaluate the influence of cavitation peeling and diamond microdermabrasion on skin parameters such as skin structure, sebum level, dead skin level, the size of sebaceous gland leaks, and the degree of skin hydration.
Material and methods
The research was carried out after obtaining approval from the university's authorities and the bioethics commission. The treatments involved a group of 10 women between the ages of 21 and 24 (x = 22 years, SD +/-1.05). each client underwent a one-time treatment of cavitation peeling followed by diamond microdermabrasion. The interval between each treatment was 8 weeks. The patients were deemed to qualify for the procedure after a detailed interview, as well as an assessment of their current skin condition, and the elimination of any contraindications. The research group had oily or mixed skin, with phototype II and III (according to fitzpatrick's classification).
The treatments were performed from December to february between the hours of 9.00 and 13.00, in order to keep the same measurement and evaluation time for each patient. The room temperature during the examination was stable in the 20-22ºC range, while the relative humidity fell between 50-60%. The clients were informed in advance about the need for photoprotection after the end of the treatments and that on the day of the procedure, they were not to apply any facial cosmetics.
Cavitation peeling was carried out using the Biomak ultrasound device. ultrasound waves with a vibration frequency of 25 khz were used. Parameters such as a pulsing operation and galvanic current were turned off. The treatment time was 10 minutes. a noVa device was used to perform the diamond microdermabrasion. Pressure parameters during the procedure ranged from 20 cmhg (26 kPa) to 40 cmhg (53 kPa), depending on the area of the face being treated. a treatment head with D180 gradation was used. each time, the treatment lasted 15 minutes.
Measurements of the selected skin parameters were taken before the procedure and an hour after its completion. for this purpose, the beauty of Science nati Analizer computer skin analyzer was used. The results of the measurements of all of the patients for each particular skin parameter were averaged before the cavitation peeling procedure so that the average of the all of the patients' results after the treatment could be calculated. The same was done in the case of diamond microdermabrasion, in which an average for each parameter was determined both before and after the procedure. Those values were compared to references prepared by beauty of Science in order to determine the results.
The obtained values were also subjected to statistical analysis using a one-sided student's t-test of statistical significance for two dependent groups. The assumed level of significance is p < 0.05. The calculations were carried out using an MS excel 2010 spreadsheet. based on references provided by beauty of Science, the structure of the skin, both before and after the cavitation peeling and microdermabrasion, is correct. The value of the measurement after cavitation peeling increased, while the value of the measurement after microdermabrasion decreased. no statistical significance was demonstrated for any treatments. Discrepancies in measurements in the field of the structure can potentially be attributed to an incorrect greasiness and hydration of the skin, after the carried out treatments. before each treatment, the reference tables show the skin of the patients as prone to oiling, while after the treatment of cavitation peeling and diamond microdermabrasion, the skin greasiness, in both cases, falls to the range of values corresponding with dry skin. Sta-Effects of cavitation peeling and diamond microdermabrasion on selected skin parameters Medical Science Pulse 2018 (12) 4 tistical analysis of these measurements showed that both results are statistically significant (for cavitation peeling p = 0.0003, for microdermabrasion p = 0.005). Table 3 . results of measurement of hydration level in T zone. before each treatment, the average measured hydration of the T zone is very low; in fact, it is at an alarming level. after the treatments of cavitation peeling and microdermabrasion, the values increase slightly, however, the results further demonstrate the level of skin hydration as being abnormal. Differences in average value indicate a lack of statistical significance for cavitation peeling. In the case of microdermabrasion, the result shows statistical significance (p = 0.019). analysis of other data indicates an increase in the degree of hydration after the microdermabrasion. after each treatment, the level of hydration of the u zone was low, though the results still show an incorrect level. after the cavitation peeling and microdermabrasion treatments, the values increase slightly nevertheless, they still fall under the definition of abnormal skin hydration. The differences in the average values of cavitation peeling and diamond microdermabrasion indicate a lack of statistical significance. on the basis of data in the reference tables, the exfoliation of the epidermis before the performed treatments was determined to be abnormal. after the cavitation peeling treatment, the result assumes a value that is within the norm, meaning post-treatment, the epidermis peels off in small amounts. This indicates a good cleansing of dead cells from the skin. The result indicates a statistical significance at the level of 5% (p = 0.029). In the case of microdermabrasion, after the treatment, the results show that the epidermis begins to exfoliate excessively as a consequence of skin inflammation. Strengthening the process of exfoliation promotes the restoration of its structures. Statistical analysis of the obtained results for microdermabrasion did not show their statistical significance. all patients had very dilated sebaceous glands. The results show that both cavitation peeling and diamond microdermabrasion are beneficial to reduce pore width. The size of the gland leaks has decreased. however, to obtain a satisfactory result, it is advisable to undergo a series of treatments. The average results are statistically significant (for cavitation peeling p = 0.001, for microdermabrasion p = 0.018).
Results

Research group
Measurement of hydration in T zone (%)
Cavitation peeling Microdermabrasion
Discussion
The skin plays a very important function in our body, therefore it is worthwhile to maintain it in good condition. Treatments in the field of exfoliation of the epidermis effectively improve its functions. among them, there may be especially efficacious forms of mechanical peeling such as cavitation peeling and diamond microdermabrasion. These treatments help to remove lesions or cosmetic defects found in the epidermis. The results obtained in this research show that both cavitation peeling and diamond microdermabrasion can have a beneficial effect on the functioning of oily and mixed skin. The positive effects of microdermabrasion in the reduction of sebum production are reported by Davari et al. [5] . however, the studies do not show any significant change in the level of hydration of the epidermis. The Kmieć and Broniarczyk-dyła research shows a clear improvement in skin hydration. The study was performed in a series of 6 treatments, after the end of which, an increase in skin hydration was observed. The effects lasted up to two weeks [6] . It is becoming more and more common to see a combination of microdermabrasion and chemical peeling appearing in literature on the subject. The authors report better clinical effects and more effective penetration of active subwww.medicalsciencepulse.com stances in the case of a combination of microdermabrasion, e.g., with glycol acid exfoliation [7, 8] . There is no recent literature on this topic.
In the available literature, no papers were found that would indicate changes in functional parameters of the skin after applying cavitation peeling. The only information available about the use of this method for the care of acne skin is as a treatment to remove excess sebum, to cleanse the skin of dead skin cells, and to reduce the number of bacteria that cause acne [9] .
Conclusions
both methods of exfoliation influence the examined skin parameters. The values for the skin structure change during both treatments. however, none of them significantly affect the improvement of this parameter. The skin greasiness after both cavitation peeling and diamond microdermabrasion is very low, which allows the conclusion to be drawn that the use of the treatment series in both cases may contribute to the reduction of seborrhea and an improvement in the functioning of oily and mixed skin. The study showed that the cavitation peeling does not intensify the exfoliation processes, but rather cleanses the epidermis of the dead cells very well. The treatment supports corneal peeling and contributes to the unblocking of the skin pores. In the case of microdermabrasion, the exfoliation of the epidermis intensifies because the skin has developed inflammation and the regenerative processes are intensified. Disorders in the area of hydration, oiling, and exfoliation indicate the stimulation and provocation of the skin to the increased reconstruction of the epidermis and dermis. Due to the investigated methods of mechanical exfoliation, the sebaceous glands were unblocked and the pore diameter decreased.
The article has been prepared on the basis of the bachelor paper of an author who graduated at Opole Medical School in the academic year 2016/2017.
